Neutrophil dynamics in peritoneal carcinomatosis patients treated with cytoreductive surgery and hyperthermic intraperitoneal oxaliplatin.
Peritoneal carcinomatosis is an abdominal metastatic manifestation of a life-threatening tumour progression requiring standard palliative surgery and/or chemotherapy treatment. The aim of this study was to characterize the immediate neutrophilia response induced by cytoreductive surgery (CRS) and the myelosuppression effect of hyperthermic intraperitoneal oxaliplatin (HIO) in peritoneal carcinomatosis patients. Absolute neutrophil counts (ANCs) from 45 patients treated with CRS and HIO diluted in isotonic 4 % icodextrin (cohort A), 21 patients undergoing CRS followed by HIO diluted in isotonic 5 % dextrose (cohort B) and 18 patients treated with CRS without HIO (cohort C) were used to estimate the system-related parameters [baseline ANC (Circ₀), mean transit time (MTT) and feedback on proliferation (γ)] and drug-specific (α) parameters of a modified Friberg's model that accounts for the surgical stress-induced neutrophilia. The plasma oxaliplatin concentrations, C(p), were assumed to reduce the proliferation rate of the progenitor cells according to the function α × C(p). Model evaluation and simulations were undertaken to evaluate the effect of the dose, treatment duration and carrier solution on the incidence of severe neutropenia. The typical values [between-subject variability, expressed in coefficient of variation values (%)] of the Circ₀, MTT, γ and α were estimated to be 3.58 × 10⁹ cells/L (41.2 %), 144 h (70.9 %), 0.155 and 0.066 L/mg (134.9 %), respectively. Surgical stress induced a maximal 3.37-fold increase in the proliferation rate that was attenuated with a half-life of 10 days, and a maximal 68 % reduction in the MTT that was attenuated with a half-life of 28 days. Age, body surface area, sex, total proteins and carrier solution did not impact the model parameters. The model evaluation evidenced an accurate prediction of the incidence of neutropenia grade ≥2 and/or ≥3. Simulations indicated that (i) the neutropenia was reversible and short-lasting; and (ii) the HIO dose and treatment duration were the main determinants of the severity and duration of neutropenia. The time course of neutropenia was well characterized by the model that was developed, which simultaneously accounts for the acute-immediate neutrophilia response induced by CRS and the HIO myelosuppressive effect produced in the bone marrow. This model suggests that higher doses than those evaluated to date could be used in peritoneal carcinomatosis patients without substantially increasing the risk of severe neutropenia.